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FOREWORD 

As  p a r t  o f  i t s  c o n s u l t i n g  f u n c t i o n  i n  FPCD, t h e  Systems 
Ana lys i s  Group i s  p u b l i s h i n g  a series of  b o o k l e t s  des igned  
t o  enhance t h e  a u d i t o r ' s  a b i l i t y  t o  make maximum use  o f  d a t a  
c o l l e c t e d  d u r i n g  an  ass ignment .  These b o o k l e t s  a r e  i n t e n d e d  
f o r  u se  by peop le  w i t h  l i t t l e  o r  no s t a t i s t i c a l  o r  computer 
background. They w i l l  d e s c r i b e  t h e  a v a i l a b i l i t y ,  u s e ,  and 
i n t e r p r e t a t i o n  of s t a t i s t i c s ,  computer programs, and s c i e n -  
t i f i c  p rocedures  which can  b e  used t o  i n c r e a s e  e f f e c t i v e n e s s  
and e f f i c i e n c y  of FPCD ass ignments .  

This  b o o k l e t  and i t s  appendix  are t h e  f i r s t  i n  t h e  
series. Together  t h e y  are des igned  t o  f a c i l i t a t e  t h e  audi -  
t o r ' s  t a s k  of i n t e r p r e t i n g  computer o u t p u t .  The b o o k l e t  
i t s e l f  d e s c r i b e s  s o m e  o f  t h e  s t a t i s t i c s ,  t a b l e s ,  and g raphs  
ava i lab le  i n  t h e  m o s t  w ide ly  used package of  s o c i a l  s c i e n c e  
computer programs. The appendix  c o n t a i n s  a c t u a l  examples of 
o u t p u t  from t h e s e  programs and shou ld  be r e f e r r e d  t o  as 
no ted  i n  t h e  b o o k l e t .  

The i d e a  f o r  t h i s  p a r t i c u l a r  b o o k l e t  g r e w  from t h e  
Systems A n a l y s i s  Group ' s  e x p e r i e n c e  w i t h  i n t e r p r e t i n g  c o m -  
p u t e r  o u t p u t  f o r  o t h e r s .  The group f e l t  t h a t  a s imple  
r e f e r e n c e  manual, such  as t h i s  one ,  would r e i n f o r c e  v e r b a l  
e x p l a n a t i o n s  a b o u t  t h e  meaning and s i g n i f i c a n c e  of informa- 
t i o n  c o n t a i n e d  i n  p r i n t o u t s .  
b o o k l e t  may h e l p  t h e  a u d i t o r  t o  see d i f f e r e n t  ways of ana lyz -  
i n g  d a t a  and d i s p l a y i n g  t h e  r e s u l t s  of  t h a t  a n a l y s i s .  

f o r  a d d i t i o n a l  i n f o r m a t i o n .  Th i s  b o o k l e t  and i t s  appendix 
w e r e  p repa red  by Nancy Simmons. 

Pe rhaps ,  more i m p o r t a n t l y ,  t h e  

Please f e e l  f r e e  t o  c o n t a c t  t h e  Systems A n a l y s i s  Group 

H .  L. K r i e g e r  
Director,  F e d e r a l  P e r s o n n e l  

and Compensation D i v i s i o n  
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I n t r o d u c t i o n  

The d e s c r i p t i o n s  p r e s e n t e d  i n  t h i s  b o o k l e t  i n v o l v e  
t y p e s  of a n a l y s e s  t h a t  are p rov ided  by a computer package 
called t h e  S t a t i s t i c a l  Package f o r  t h e  S o c i a l  S c i e n c e s  
(SPSS). Th i s  s t a t i s t i c a l  package i s  des igned  t o  a n a l y z e  
soc ia l  s c i e n c e  d a t a  and i s  one of t h e  most w ide ly  used  
s t a t i s t i c a l  packages.  The main r equ i r emen t  f o r  u s i n g  SPSS 
i s  t h e  e x i s t e n c e  o f  u n i t s  o f  i n f o r m a t i o n  r e f e r r e d  t o  as 
d a t a .  I n f o r m a t i o n ,  o r  d a t a ,  f o r  a n a l y s i s  on SPSS can  be 
o b t a i n e d  i n  many forms from many sources. Q u e s t i o n n a i r e s ,  
s t r u c t u r e d  i n t e r v i e w s ,  and p r o  forma s c h e d u l e s  are  a l l  t o o l s  
f o r  g a t h e r i n g  i n f o r m a t i o n .  Accessing computer ized i n v e n t o r y ,  
p e r s o n n e l ,  and o t h e r  t y p e s  of r e c o r d s  from GAO or  o t h e r  
a g e n c i e s  are a few more ways o f  g a t h e r i n g  d a t a .  

One r eason  SPSS i s  so wide ly  used  i s  t h a t  i t  p e r m i t s  
g r e a t  f l e x i b i l i t y  i n  h a n d l i n g  and d i s p l a y i n g  d a t a .  F i r s t ,  
b o t h  a l p h a b e t i c  i n f o r m a t i o n ,  such  as names and a d d r e s s e s ,  
and numeric  i n f o r m a t i o n ,  such  as soc ia l  s e c u r i t y  numbers and 
p e r c e n t a g e s ,  can  be used w i t h  SPSS. Second, w i t h  SPSS, 
u n i t s  of  i n f o r m a t i o n  can  be combined o r  mod i f i ed ,  new i n -  
f o r m a t i o n  can be c r e a t e d  from t h e  o r i g i n a l  i n f o r m a t i o n ,  and 
t h e  i n f o r m a t i o n  can be d i v i d e d  i n t o  s u b s e t s  f o r  a n a l y s i s .  
F i n a l l y ,  t h e  programmer h a s  a wide c h o i c e  of  t a b l e s  and 
graphs  t o  u s e  fo r  d i s p l a y i n g  t h e  d a t a .  Other  packages are 
a v a i l a b l e ,  b u t  t h e  Systems Ana lys i s  Group can a d v i s e  which 
package i s  b e s t  t o  u s e  f o r  t h e  a n t i c i p a t e d  a n a l y s e s .  

Each c h a p t e r  i n  t h i s  b o o k l e t  d e s c r i b e s  a d i f f e r e n t  pro-  
gram a v a i l a b l e  w i t h  SPSS. There are more programs a v a i l a b l e ,  
b u t  t h e s e  are some o f  t h e  m o s t  commonly used ones .  The pro-  
grams cal led CONDESCRIPTIVE,  BREAKDOWN, and CROSSBREAK g i v e  
g e n e r a l  s ta t i s t ics  on a set  o f  d a t a  such  as t h e  average 
v a l u e ,  t h e  h i g h e s t  v a l u e ,  t h e  l o w e s t  v a l u e ,  e tc .  The f r e -  
quency of occur rence  o f  d i f f e r e n t  answers o r  v a l u e s  f o r  one 
u n i t  o f  i n f o r m a t i o n  i s  g iven  by t h e  program FREQUENCIES. 
The remain ing  programs, CROSSTABS, T-TEST, and PEARSON CORR, 
give s t a t i s t i c s  which show r e l a t i o n s h i p s  between t w o  o r  more 
u n i t s  of in fo rma t ion .  

. On each  page o f  computer o u t p u t ,  t h e  f i r s t  few l i n e s  
c o n t a i n  t h e  same i n f o r m a t i o n .  ( R e f e r  t o  page 1 of  t h e  
appendix f o r  examples . )  The f irst  l i n e  c o n t a i n s  a head ing ,  
such  as SOME SPSS OUTPUT (on page 1 of t h e  a p p e n d i x ) ,  which 
i s  d e s i g n a t e d  by t h e  programmer. On t h e  same l i n e  and t o  
t h e  r i g h t  are t h e  d a t e  t h e  o u t p u t  w a s  g e n e r a t e d  and t h e  page 
number. The head ing  and d a t e  i d e n t i f y  t h e  p r i n t o u t  and d i s -  
t i n g u i s h  i t  from o t h e r  p r i n t o u t s .  On t h e  second l i n e ,  t h e  
coded name o f  t h e  i n f o r m a t i o n  f i l e  c r e a t e d  i s  fo l lowed  by 
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t h a t  f i l e ' s  c r e a t i o n  date. Sometimes t h e  data  i s  d i v i d e d  
i n t o  s u b f i l e s  o r  s u b d i v i s i o n s  s o  t h a t  t h e y  may be ana lyzed  
s e p a r a t e l y ,  such  as d i v i d i n g  GAO p e r s o n n e l  i n f o r m a t i o n  i n t o  
s u b f i l e s  by d i v i s i o n s  or o f f i c e s .  I n  t h e s e  i n s t a n c e s ,  t h e  
s u b f i l e  l i s t  w i l l  be  p r i n t e d  benea th  t h e  name of  t h e  i n f o r -  
ma t ion  f i l e  (see page 6 o f  t h e  a p p e n d i x ) .  

The n e x t  f i v e  c h a p t e r s  w i l l  d e s c r i b e  t h e  remainder  of 
t h e  pages  of  o u t p u t  which d i f f e r  depending on t h e  p rocedure  
and s t a t i s t i c s  r e q u e s t e d .  Throughout t h e s e  c h a p t e r s  t h e  
f o l l o w i n g  te rminology and conven t ions  are used:  

--The t e r m  case refers t o  a complete  se t  o f  i n f o r m a t i o n .  
I t  i s  a l so  c a l l e d  a record. For  example,  a n s w e r s  t o  
one  q u e s t i o n n a i r e  form a case, o r  i n f o r m a t i o n  from 
one p e r s o n n e l  f i l e  forms a case. 

--The term v a r i a b l e  r e f e r s  t o  a s i n g l e  i t e m  of  i n f o r -  
mat ion.  A v a r i a b l e  h a s  many v a l u e s ,  b u t  o n l y  one 
value p e r  case. For  example,  t h e  v a r i a b l e  age can 
have values o f  zero o r  h i g h e r  b u t  t h e r e  w i l l  be  o n l y  
one  age f o r  each  case. 

--The t e r m  d a t a  r e f e r s  t o  t h e  v a r i a b l e s  and t h e i r  values  
as w e l l  as t o  t h e  v a l u e s  on t h e  o u t p u t .  

--Run, va lue ,  and v a r i a b l e  l a b e l s  are u s u a l l y  p r i n t e d  
b u t  may be  o m i t t e d  from one o r  more sets o f  o u t p u t  
i f  d e s i r e d .  

- -Var iab le  names are used i n s t e a d  of  a c t u a l  names f o r  
d a t a  because  o f  r e s t r i c t i o n s  i n  f o r m a t i o n  and l e n g t h  
o f  t h e  names as w e l l  as convenience  t o  t h e  programmer. 

--MISSING v a l u e s  o r  o b s e r v a t i o n s  a re  t h e  number of cases 
which w e r e  o m i t t e d  from t h e  c a l c u l a t i o n s .  These are  
o m i t t e d  because  v a l u e s  f o r  t h e  v a r i a b l e  o r  v a r i a b l e s  
a n a l y z e d  w e r e  i n v a l i d ,  l e f t  b l a n k ,  i l l e g i b l e ,  n o t  
a p p l i c a b l e ,  e tc .  

--Since d a t a  used  is u s u a l l y  f r o m  a sample ,  o r  r e p r e -  
s e n t a t i v e  s e c t i o n  o f  a l a r g e r  group,  t h e  o u t p u t  from 
SPSS s h o u l d  be  used as an  i n d i c a t i o n  of how t h e  whole 
group looks .  I t  canno t  be used t o  d e f i n i t e l y  con- 
c l u d e  a n y t h i n g  a b o u t  t h e  whole group: o n l y  c o n c l u s i o n s  
a b o u t  t h a t  sample are  v a l i d .  

T h i s  b o o k l e t  d e s c r i b e s  s i x  of t h e  SPSS programs. There 
are o t h e r  programs a v a i l a b l e  which t h e  Systems A n a l y s i s  
Group can  s u g g e s t  when a p p l i c a b l e .  Anyone i n t e r e s t e d  i n  
l e a r n i n g  more de t a i l s  a b o u t  SPSS s h o u l d  f e e l  free t o  c o n t a c t  
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m e m b e r s  of t h e  Systems Ana lys i s  Group i n  FPCD o r  look over 
a copy of t h e  SPSS manual. Vers ion  6 . 0  of t h e  manual can  
be found i n  t h e  GAO-library under  SPSS by Norman N i e  
(HA33.N48). 

3 



CONDES C R I P T  IVE 

T h i s  SPSS program i s  des igned  t o  d e s c r i b e  t h e  d e g r e e  
of d i s p e r s i o n  o r  s p r e a d  o f  answers  o r  v a l u e s  f o r  a u n i t  of 
i n f o r m a t i o n .  The answers  are c o l l e c t e d  by t h e  program from 
t h e  o r i g i n a l  i n f o r m a t i o n ,  and s t a t i s t i c s  are computed re- 
g a r d i n g  t h e  range  of t h e  a n s w e r s  o r  how close t h e  a n s w e r s  
are t o  one  a n o t h e r  i n  v a l u e .  T h i s  program i s  most e f f e c t i v e  
when used  w i t h  i n f o r m a t i o n  f o r  which an ave rage  v a l u e  makes 
s e n s e .  For example,  ave rages  f o r  a g e ,  cost ,  or y e a r s  of 
service make s e n s e ;  b u t  a v e r a g e s  f o r  s e x  o r  social  s e c u r i t y  
number do n o t .  

An example o f  t h e  o u t p u t  r e s u l t i n g  from t h i s  program 
i s  found on page 1 of t h e  appendix.  S t a t i s t i c s  are g i v e n  
f o r  e a c h  of  f i v e  u n i t s  o f  i n f o r m a t i o n ;  and each  s e t  of 
s t a t i s t i c s  i s  d i v i d e d  by dashed  l i n e s  (see page 1 of  t h e  
a p p e n d i x ) .  

The f i r s t  l i n e  of each  s e c t i o n  l i s t s  t h e  coded name and 
a d e f i n i t i o n  o f  t h e  i n f o r m a t i o n .  The n e x t  t h r e e  l i n e s  l i s t  
t h e  names of  t h e  s ta t i s t ics  and numbers o r  v a l u e s  a s s o c i a t e d  
w i t h  each  s t a t i s t i c .  F i n a l l y ,  t h e  l a s t  l i n e  i n  each s e c t i o n  
gives  i n f o r m a t i o n  abou t  t h e  number of  cases ana lyzed .  

The i n f o r m a t i o n  used t o  produce page 1 of t h e  appendix  
w a s  g a t h e r e d  by u s i n g  a q u e s t i o n n a i r e .  T h i s  q u e s t i o n n a i r e  
w a s  d i s t r i b u t e d  t o  1 , 0 7 0  e n l i s t e d  p e r s o n n e l  a s s i g n e d  t o  f i v e  
s h i p s  t h a t  w e r e  undergoing o v e r h a u l  o r  conve r s ion .  Q u e s t i o n -  
n a i r e  r e s p o n s e s  i n d i c a t e d  t h e  s a t i s f a c t i o n  and u t i l i z a t i o n  
o f  t h e  c r e w  m e m b e r s .  For t h i s  page of o u t p u t ,  a subpopula-  
t i o n  of  1 , 0 6 4  of t h e  r e s p o n s e s  w a s  selected and ana lyzed .  
The f o l l o w i n g  t a b l e  gives i n t e r p r e t a t i o n s  and examples of 
s ta t i s t ics  l i s t e d  i n  t h e  f i r s t  s e c t i o n  on t h e  o u t p u t .  
Reference  numbers r e f e r  t o  page 1 o f  t h e  appendix .  
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DESCRIPTION AND/ OR REFERENCES 
NAME VALUE INTERPRETATION OR EXAMPLES 

VARIABLE Q1 PAY GRADE - t h e  s t a t i s -  See n o t e  @ on 
t i c s  i n  t h e  f i r s t  sec- page 1 of t h e  
t i o n  refer t o  pay appendix.  
grade. Q1 i s  t h e  coded 
name f o r  pay grade .  

MEAN 3 . 9 9 2  The sum of a l l  t h e  re- See n o t e  0. ____________________----------------------------------------- 

sponses  t o  pay g r a d e  The ave rage  pay 
d i v i d e d  by t h e  number g r a d e  i s  ap- 
o f  answers;  i . e . ,  t h e  p rox ima te ly  E-4 
a v e r a g e  answer. Note: ( t h e  respon-  
t h i s  may n o t  be a good d e n t s  w e r e  a l l  
measure o f  c e n t r a l  e n l i s t e d ,  so  
tendency i f  t h e  re- 4 means E-4 . )  
sponses  are n o t  e v e n l y  
d i s t r i b u t e d  around t h e  
m e  an.  ____________________----------------------------------------- 

VARIANCE 2 . 4 4 0  A measure of  how c l o s e  See  n o t e  a .  
i n  v a l u e  t h e  answers  S i n c e  t h e  var i -  
are t o  t h e  mean an- ance i s  a l i t t l e  
s w e r .  S t anda rd  devia- smaller  t h a n  t h e  
t i o n  i s  u s u a l l y  a mean, t h e  v a l u e s  
bet ter  measure o f  o f  pay g rade  are 
d i s p e r s i o n .  n o t  v e r y  d i s -  

STD DEV 1 . 5 6 2  S t a n d a r d  d e v i a t i o n  i s  See n o t e  @. 
p e r s e d .  __-_-______________------------------------------------------ 

a n o t h e r  measure o f  how The s t a n z a r d  
c l o s e l y  t h e  answers  d e v i a t i o n  i s  
c l u s t e r  around t h e  f a i r l y  s m a l l  
mean. T h i s  s t a t i s t i c  re la t ive  t o  t h e  
i s  i n  t h e  same u n i t s  mean i n d i c a t i n g  
of  measure as t h e  mean. l i t t l e  d i s p e r -  
STD DEV = VVARIANCE. s i o n  i n  v a l u e s  

f o r  pay g rade .  -----_----_____---------------------------------------------- 
STD ERROR .048 S t a n d a r d  e r r o r  i n d i -  See  n o t e  0. 

cates t h e  accu racy  o f  S i n c e  s t a n d a r d  
t h e  v a l u e  of  t h e  mean. e r r o r  is  s m a l l ,  

t h e  mean i s  
f a i r l y  a c c u r a t e .  ............................................................. 

M I N I M U M  1 . 0 0 0  The l o w e s t  v a l u e d  See  n o t e  0. 
answer.  E-1  w a s  t h e  

lowes t  pay g r a d e  
l i s t e d .  ............................................................. 
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DESCRIPTION AND/OR REFERENCES 
NAME VALUE INTERPRETATION OR EXAMPLES 

MAXIMUM 9.000 The h i g h e s t  v a l u e d  See  n o t e  @ . 
answer.  E-9 w a s  t h e  

h i g h e s t  pay 
g r a d e  l is ted.  

RANGE 8 . 0 0 0  The d i f f e r e n c e  be- See n o t e  @. 
............................................................ 

tween M A X I M U M  and The h i g h e s t  
M I N I M U M .  A measure and lowest 
of d i s p e r s i o n  of  t h e  answers  are 8 
answers .  u n i t s  a p a r t .  

SKEWNESS . 4 8 0  A measure t h a t  de- See  note @. 
s c r i b e s  t h e  d i s t r i b u -  The values  of 
t i o n  of t h e  answers  pay g r a d e  are 
and what k i n d  o f  f a i r l y  e v e n l y  
curve would r e p r e s e n t  d i s t r i b u t e d  
them. For  a more a b o u t  t h e  mean. 
d e t a i l e d  d e s c r i p t i o n  
and i n t e r p r e t a t i o n  
c o n s u l t  t h e  Systems 
Analysis Group. 

KURTOSIS - .265 This  i s  a n o t h e r  meas- See  no te  @. 
u r e  o f  t h e  d i s t r i b u -  
t i o n  of t h e  answers  
and s h o u l d  be  used  
a l o n g  w i t h  SKEWNESS. 
For  a more d e t a i l e d  
d e s c r i p t i o n  and i n t e r -  
p r e t a t i o n  c o n s u l t  t h e  
Systems A n a l y s i s  Group. 

............................................................ 

............................................................ 

............................................................ 
VALID OBSER- 1 , 0 6 3  The number of cases See  n o t e  @ . 
VATIONS ana lyzed .  

MISSING OB- 1 The number of cases See  n o t e  @ . 
SERVATIONS o m i t t e d  from a n a l y s i s .  C a s e s  w i t h  no 

answer fo r  pay 
g r a d e  were 
d e s i g n a t e d  
MISSING. 

............................................................ 

............................................................ 
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FREQUENCIES 

T h i s  SPSS program i s  des igned  t o  give f r equency  of 
o c c u r r e n c e  s t a t i s t i c s  f o r  a u n i t  of i n f o r m a t i o n .  The an- 
s w e r s  are c o l l e c t e d  and sorted by t h e i r  v a l u e s :  t h e n  a 
t a b l e  i s  g e n e r a t e d  c o n t a i n i n g  a r a w  coun t  and p e r c e n t a q e  
s t a t i s t i c s  f o r  each  v a l u e .  Th i s  program i s  m o s t  effective- 
when used  w i t h  i n f o r m a t i o n  hav ing  a r e l a t i v e l y  s m a l l  number 
o f  v a l u e s ,  such  as s e x  o r  month of b i r t h .  I t e m s  such  as age 
and s a l a r y  o r  i n f o r m a t i o n  u s i n g  decimals  w i l l  u s u a l l y  have 
so many v a l u e s  t h a t  c o u n t s  f o r  each  v a l u e  w i l l  n o t  be ve ry  
u s e f u l .  

Several examples o f  o u t p u t  r e s u l t i n g  from t h i s  program 
are found i n  t h e  appendix on pages 2 t h rough  6 .  The i n f o r -  
mat ion  used t o  produce t h e s e  f i v e  pages  of o u t p u t  came from 
t h e  q u e s t i o n n a i r e  mentioned i n  t h e  p r e c e d i n g  s e c t i o n .  A l l  
of t h e  1 , 0 7 0  cases w e r e  ana lyzed  on t h e  f i r s t  t w o  pages  of  
o u t p u t ,  w h i l e  a subpopu la t ion  of 1 , 0 6 4  cases w a s  s e l e c t e d  
and  ana lyzed  on t h e  l a s t  t h r e e  pages.  The f i r s t  l i n e  on 
each  o f  t h e s e  c o n t a i n s  t h e  coded name and a d e f i n i t i o n  of  
t h e  i n f o r m a t i o n  (see n o t e  @ on page 2 ) .  The l a s t  l i n e  of 
each  page l i s ts  VALID CASES and M I S S I N G  CASES (see n o t e  @ 
on page 2 ) .  MISSING CASES are t h o s e  t h a t  c o n t a i n  v a l u e s  
which shou ld  be l e f t  o u t  of  some c a l c u l a t i o n s  (see n o t e  a). 
VALID CASES are cases which are i n c l u d e d  i n  t h e  a n a l y s e s .  
The rest o f  t h e  page varies depending on t h e  f o r m a t  r e q u e s t e d .  

There are b a s i c a l l y  t h r e e  fo rma t s  f o r  o u t p u t  from t h e  
FREQUENCIES program. The f i r s t  i s  a t a b u l a r  fo rma t  shown 
on pages  2 ,  3 ,  and 4 of t h e  appendix.  Page 2 of t h e  appendix  
i n v o l v e s  numer i ca l  d a t a ,  page 3 i n v o l v e s  a l p h a b e t i c a l  d a t a ,  
and page 4 demons t r a t e s  a n  o p t i o n a l  format  i n  which t h e  ou t -  
p u t  i s  p r i n t e d  on an  8-1/2 x 11 i n c h  s p a c e  t o  t h e  l e f t  o f  
t h e  page.  Otherwise ,  t h e s e  three examples are b a s i c a l l y  t h e  
same. The f o l l o w i n g  page i n t e r p r e t s  t h e  t ab le  on page 2 of  
t h e  appendix.  The coded name and d e s c r i p t i o n  o f  t h e  i n f o r -  
mat ion  b e i n g  ana lyzed  are  no ted  as @ on page 2 o f  t h e  
appendix.  
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COLUMN 
HEADINGS DESCRIPTIONS EXAFIP LES 

CATEGORY T h i s  column g i v e s  l abe ls  See n o t e  0. The 

coded v a l u e s  o f  t h e  column co r re sponds  
answers.  t o  a mar i ta l  s t a t u s  

LABEL f o r  t h e  n u m e r i c a l l y  number 1 i n  t h e  CODE 

answer of "MAIZRIED, 'I 

2 c o r r e s p o n d s  t o  
"SINGLE, I' etc.  

------p------------------------------------------------------ 

CODE The coded answers o r  See n o t e  0. The 
values  t o  t h e  i n f o r -  answers  f o r  MARITAL 
mat ion  b e i n g  ana lyzed .  STATUS have been 

coded as 0 ,  1, 2 and 3.  ............................................................. 
ABSOLUTE T h i s  i s  t h e  number o f  See  n o t e  a. 433 

FREQ t i m e s  a g i v e n  value i s  r e s p o n d e n t s  l i s t e d  
e n c o u n t e r e d ,  or t h e  t h e i r  MARITAL STATUS 
number of r e s p o n d e n t s  as MARRIED. 
which l i s t e d  each  va lue .  ............................................................. 

RELATIVE T h i s  i s  t h e  number i n  See  n o t e  0. The 
FREQ t h e  ABSOLUTE FREQ col- 433 mar r i ed  respon-  

umn e x p r e s s e d  as a pe r -  d e n t s  r e p r e s e n t  40 .5% 
c e n t a g e  of  t o t a l  cases. of t h e  1 , 0 7 0  cases. ............................................................. 

ADJUSTED Th i s  number i s  u s u a l l y  See no te  @. The 433 
F m Q  t h e  same as RELATIVE mar r i ed  r e s p o n d e n t s  

FREQ. However, it i s  r e p r e s e n t  40.5% of 
o f t e n  c o n v e n i e n t  t o  de- t h e  v a l i d  cases. 
le te  some va lues  b e f o r e  Notice t h a t  NO ANSWER 
computing t h e  percen-  f o r  mar i t a l  s t a t u s  
t a g e s .  These values  are w a s  Seclared. MISSING 
c a l l e d  MISSING. Any (see no te  a). 
m i s s i n q  va lues  appea r  a t  
t h e  end of t h e  ADJUSTED 
FREQ column. ............................................................. 

CUM FREQ T h i s  i s  t h e  cumulat ive See n o t e  0. 93.4% 
t o t a l  of t h e  percen-  i s  t h e  t o t a l  of 40.5% 
tages i n  t h e  ADJUSTED and 52 .9%.  
FREQ column. ...................................................... - 
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The second type to f  format f o r  FREQUENCIES ou tpu t  i s  
shown on page 5 of &e appendix. The CATEGORY LABEL f o r  
each CODE i s  omitted’and t h e  va lues  of CODE are l i s t e d  ho r i -  
z o n t a l l y  r a t h e r  t han  v e r t i c a l l y .  The s ta t i s t ics  given are:  

CODE - t h e  coded va lues  t o  t h e  d a t a  being analyzed 

FREQ - same as ABSOLUTE FREQ (see note  @ on page 5 ) .  

ADJ PCT - same as ADJUSTED FREQ (see no te  @ on page 5 ) .  

CUM PCT - s a m e  a s  CUM FREQ (see note  @ on page 5 ) .  

(see note  @ on page 5). 

Beneath t h e  f requencies  and! percentaqes i s  a s e c t i o n  which 
g ives  t h e  coded value and frequency of  MISSING DATA (see 
no te  @ on page 5 ) .  

page 6 of t h e  appendix and i s  c a l l e d  a histogram. I t  p ic -  
t o r i a l l y  r e p r e s e n t s  f requencies  by graphing t h e  counts  for  
each va lue  of t h e  d a t a  i t e m  by us ing  a s t e r i s k s  (see note  @ 
on page 6 ) .  The h o r i z o n t a l  a x i s  (see no te  0 Qn page 6 )  i s  
t h e  frequency and t h e  v e r t i c a l  a x i s  (see note  @ on page 6 )  
i s  t h e  coded value.  The MISSING va lues  are denoted along t h e  
v e r t i c a l  a x i s  (see no te  @ on page 6 ) .  CATEGORY LABELS a r e  
l i s t e d  under t h e  l i n e  they l a b e l  (see no te  0) : and t h e  num- 
b e r  i n  parentheses  t o  t h e  r i g h t  of  each l i n e  i s  t h e  same as 
ABSOLUTE FREQ (see note  @I .  

o t h e r  s ta t i s t ics  are a v a i l a b l e .  These are l i s t e d  a f t e r  t h e  
t a b l e  on page 4 of t h e  appendix. A l l  b u t  two of t h e s e  s ta-  
t i s t i c s  w e r e  descr ibed  i n  t h e  chap te r  on CONDESCRIPTIVE. 
The two a d d i t i o n a l  ones are: 

The t h i r d  type  of format f o r  FREQUENCIES i s  shown on 

I n  a d d i t i o n  t o  frequency counts  and percentages ,  some 

STATISTIC DESCRIPTION EXAMPLE 

MODE The va lue  t h a t  occurs  most See no te  0. on page 
of t en .  4 of t h e  appendix. 

The va lue  2 occurred 
more o f t e n  than  0 ,  
1, o r  3 .  

See note  @ on page 
number when a l l  t h e  an- 4 of t h e  appendix. 
s w e r s  a r e  l i s t e d  i n  The middle answer i s  
ascending order. There between 1 and 2 ;  i c  
are a s  many answers g r e a t e r  i s  1 .679 .  
than  t h e  median a s  there 
are less than  t h e  median. 

............................................................. 
MEDIAN The va lue  of t h e  middle 

............................................................. 
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Please r e f e r  t o  the  CONDESCRIPTIVE chapter  of t h i s  booklet 
f o r  i n t e r p r e t a t i o n s  of t h e  o t h e r  s t a t i s t i c s .  
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CROSSTABS 

This SPSS program gene ra t e s  t a b l e s  d e s c r i b i n g  c e r t a i n  
r e l a t i o n s h i p s  between t w o  o r  more u n i t s  o f  information.  The 
t a b l e s  can be used t o  i n d i c a t e  tendencies  such as whether 
married respondents  t o  a ques t ionna i r e  are m o r e  l i k e l y  t o  
own a house than  s i n g l e  respondents ,  whether s a l a r y  i s  
h ighe r  f o r  o l d e r  respondents than  f o r  younger o n e s ,  etc. 

Examples of  t h e  ou tpu t  r e s u l t i n g  from t h i s  program are 
found on pages 7 through 1 0  o f  the appendix. The informa- 
t i o n  used t o  produce t h i s  ou tpu t  a l s o  came from t h e  ques- 
t i o n n a i r e  d i s t r i b u t e d  t o  e n l i s t e d  personnel  on s h i p s  under- 
going overhaul.  All t h e  1 , 0 7 0  cases  were chosen f o r  a n a l y s i s  
i n  t h e  f i rs t  t a b l e ,  a subpopulation of 1 , 0 3 1  cases  w a s  chosen 
f o r  a n a l y s i s  i n  t h e  nex t  t w o  t a b l e s  combined, an2 a sub- 
popula t ion  of  1 , 0 6 4  cases w a s  chosen f o r  a n a l y s i s  i n  t h e  l a s t  
t a b l e .  A t  t h e  t o p  of  each page of ou tpu t  (see page 7 of t h e  
appendix) t h e  coded name and a d e f i n i t i o n  of t h e  informat ion  
being compared is given. The l a s t  l i n e  of t h e  o u t p u t ,  which 
fol lows t h e  t a b l e ,  g ives  t h e  NUMBER OF MISSING OBSERVATIONS 
(see note  @ on page 7 ) .  This i s  t h e  number of cases t h a t  
involved va lues  which t h e  programmer des igna ted  MISSING so 
t h a t  t hey  would be omi t ted  from t h e  t a b l e .  I n  t h e  case of  
t h e  t a b l e  on page 7,  t h e  2 cases were respondents  who d i d  
n o t  answer e i t h e r  f o r  t h e  information coded Q2 o r  f o r  t h e  
information coded Q4 o r  both.  

The fo l lowing  c h a r t  shows how t o  i n t e r p r e t  t h e  f i g u r e s  
i n  t h e  upper le f t -hand  box as w e l l  as t h e  row and column 
t o t a l s  of  t h e  t a b l e  on  page 7 of t h e  appendix. The n o t e s  
given r e f e r  t o  t h i s  t a b l e .  
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-DESCRIPTION 

Q2 MARITAL -STATUS - t h e  coded See no te s  0. The 
name f o r  t h e  informat ion  va lues  f o r  NARITAL 
whose va lues  w i l l  be STATUS (1, 2 ,  3) are 
l i s t e d  down t h e  s i d e  of l i s t e d  down t h e  s i d e  
t h e  t a b l e .  of t h e  t a b l e .  

Q4 HAVE HOMEPORT mSIDENCE? - See n o t e s  0. The 
t h e  coded name f o r  t h e  va lues  for whether 
in format ion  whose va lues  or n o t  t a b  person 
w i l l  be used ac ross  t h e  has a homeport resi- 
t o p  of t h e  t a b l e .  dence ( 1 , 2 )  are 

l i s t e d  across t h e  
t o p  of t h e  t a b l e .  

ROW TOTAL The number of respondents  See no te  @: t h e r e  
i n  each r o w  i s  l i s t e d  t o  are 433 MARRIED re- 
t h e  r i g h t  of t h a t  r o w .  spondents which com- 

p r i s e  40.5% of  t h e  
t o t a l  respondents .  
See no te  0: t h e  
t o t a l  number o f  re- 
spondents is  1 , 0 6 8 .  ............................................................ 

COLUMN The number o f  respondents  See no te  @e There 
TOTAL i n  each column i s  l i s t e d  are 453 respondents  

across t h e  bottom of  t h e  ( 4 2 . 4 %  of  t h e  t o t a l )  
t a b l e .  who do have resi- 

dences i n  t h e i r  home- 
p o r t .  

COUNT The number o f  people.  See n o t e s  0. There 
............................................................ 

are 327 MARRTED re- 
spondents wi th  home- 
p o r t  res idences .  ............................................................ 

ROW PCT The COUNT expressed as See no te s  @ . 327 
a percentage of r o w  people comprise 75.5% 
t o t a l .  of t h e  433 MARRIED 

people.  ............................................................ 
COL PCT The COUNT expressed as See n o t e s  @. 327 

wi th  homeport resi- 
dences. 

a percentage of  column people  comprise 7 2 . 2 %  
t o t a l .  of t h e  453 people 

....................................................... 
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LABEL D~SCRIPTION EXAMPLE 
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Pages 8 and 9 of t h e  p r i n t o u t  are read L%e same as 
page 7 ,  on ly  t h e s e  pages involve three u n i t s  of information 
r a t h e r  than  j u s t  one. When comparing t h r e e  u n i t s  of i n f o r -  
mation, a s e p a r a t e  two-way tab le  i s  genera ted  f o r  each va lue  
of t h e  t h i r d  u n i t  of information.  I n  t h e  example given on 
pages 8 and 9 ,  MARITAL STATUS i s  t h e  t h i r d  u n i t  of informa- 
t i o n  (see no te  @ on page 8 ) .  S i n c e  _MARITAL STATUS has  2 
va lues  ( t h e  va lue  1 for  married and t h e  va lue  2 f o r  s i n g l e )  
two t a b l e s  have been generated.  

On paqe 1 0 ,  t h e r e  i s  an i l l u s t r a t i o n  of t h e  f l e x i b i l i t y  
of CROSSTABS. Notice t h a t  t h e  COUNT i s  t h e  only s t a t i s t i c  
t h a t  i s  p r i n t e d .  S i m i l a r l y ,  t a b l e s  can be genera ted  which 
con ta in  t h e  COUNT and any combination of  t h e  s ta t is t ics  ROW 
PCT, COL PCT, and TOT PCT. 

I n  a d d i t i o n  t o  t h e  s t a t i s t i c s  appearing i n  each ce l l  of 
t h e  CROSSTABS t a b l e s ,  s ta t i s t ics  may be reques ted  which w i l l  
be p r i n t e d  beneath t h e  tables.  These inc lude  C h i  squa re ,  
Phi  o r  C r a m e r ' s  V,  contingency c o e f f i c i e n t ,  Lambda, uncer- 
t a i n t y  c o e f f i c i e n t ,  Kendal l ' s  t a u  b,  Kendal l ' s  t a u  c,  Gamma, 
Somer's D and E t a .  
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BREAKDOWN 
( inc ludes  t h e  CROSSBREAK f a c i l i t y )  

This SPSS program gene ra t e s  s t a t i s t i c s  such as sums of 
answers and average answers f o r  a u n i t  of information which 
i s  sepa ra t ed  i n t o  subgroups. The BREAKDOWN program should 
be used when a sum or an average f i g u r e  i s  d e s i r e d  f o r  an 
e n t i r e  group of answers and also f o r  va r ious  s u b s e t s  of 
t h a t  group, such as t h e  t o t a l  number, or sum, of people  i n  
GAO and a l s o  sums f o r  number of people i n  each d i v i s i o n  i n  
GAO . 

Examples of  BREAKDOWN are given on pages 11 through 15  
of  t h e  appendix. The informat ion  used t o  produce t h i s  out-  
p u t  came from s e v e r a l  sources .  The f i r s t  page of ou tpu t  w a s  
ga thered  by d i s t r i b u t i n g  a ques t ionna i r e  t o  1 5 9  Branch or  
Divis ion Heads i n  Navy Headquarters o rgan iza t ions  i n  t h e  
P a c i f i c  Fleet .  The responses  t o  t h e  ques t ionna i r e  d e t e r -  
mined p r e s e n t  s t a f f i n g  of and d u t i e s  performed by t h e  organi-  
z a t i o n s .  Pages 1 2  through 1 5  w e r e  der ived  from t h e  ques- 
t i o n n a i r e  descr ibed  i n  t h e  CONDESCRIPTIVE sec t ion .  

There a r e  t h r e e  b a s i c  formats  f o r  t h e  output .  The 
f i r s t  i s  a columnar t a b l e  a s  shown on pages 11 and 1 2  of 
t h e  appendix. The t o p s  of t h e s e  pages are read  a s  fol lows 
( r e f e r  t o  page 1 2  of  t h e  appendix) :  

STATISTIC DESCRIPTION EXAMPLE 

CRITERION The coded name and descr ip-  See no te  0. The 
VARIABLE t i o n  of t h e  informat ion  s t a t i s t i c s  refer 

from which t h e  s t a t i s t i c s  t o  MCOST, COST OF 
are computed. PERSONNEL. ............................................................. 

BROKEN In t roduces  t h e  coded name See no te  0. 
DOWN BY and d e s c r i p t i o n  of  t h e  i n -  MCOST i s  d iv ided  

formation whose va lues  de- i n t o  subd iv i s ions  
f i n e  t h e  f i r s t  set  of sub- by t h e  va lues  of 
d i v i s i o n s  of t h e  whole Q2, MaRITAL STATUS. 
group. 

BY In t roduces  t h e  coded name See n o t e  0. Each 
and d e s c r i p t i o n  o f  t h e  in-  d i v i s i o n  by MARITAL 
formation whose va lues  form STATUS i s  subdi-r 
t h e  second set  of  subdiv i -  vided by t h e  va lues  
s i o n s  of t h e  whole group. of Ql, PAY GRADE. 
( I f  t h e r e  are more subdivi-  
s i o n s  t h e  informat ion  in-  
volved would be l i s t e d  f o l -  
lowing t h i s  s e c t i o n . )  

............................................................ 

............................................................ 
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The example on page 11 gives s ta t i s t ics  f o r  t h e  whole 
group (see n o t e  @ on page 11) followed by t h e  s t a t i s t i c s  
for 5 subd iv i s ions  of t h e  group (see no te  @ on page 11). 
The second example, o n  page 1 2 ,  g ives  s t a t i s t i c s  for :  

1. 

2. 

The whole group - see no te  @ on  page 1 2 .  

Three subd iv i s ions  of t h e  qroup - see no te s  @ 
on page 12 .  

3 .  Up t o  n i n e  subd iv i s ions  of each of t h e  t h r e e  
o r i g i n a l  subd iv i s ions  - see n o t e s  @ on paqe 1 2 .  

The columns of t h e  tab le  are i n t e r p r e t e d  as follows. R e f e r  
t o  page 1 2  for  examples. 
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STAT IS T I  C DES C P I P T I  ON E XP-YP LE 

See no te  0 . VARIABLE The coded names of t h e  in -  
formation forming t h e  sub- 
d i v i s i o n s .  

The subd iv i s ions  
a r e  formed by 
va lues  of Q2 and 
then by values  of 
Q1. ............................................................ 

CODE The va lue  of t h e  informa- See no te s  @ . 
t i o n .  Q2  has va lues  1, 

2 ,  and 3. ............................................................ 
VALUE The d e s c r i p t i o n  of t h e  See no te  @ . 
LABEL va lues  of t h e  u n i t s  of i n -  The value of 1 t o  

formation. Q2 corresponds t o  
an answer of 
MARRIED t o  MARITAL 
STATUS. ............................................................ 

SUM The sum of a l l  t h e  answers  See no te  @ . 
given. The t o t a l  cost  of 

personnel  f o r  t h e  
whole group i s  
$9,111,796.90 ( t h e  
numbers a r e  i n  
thousands of dol-  
l a r s ) .  

MEAN The sum of a l l  t h e  answers  See note  @ . 
d iv ided  by t h e  number of The average c o s t  of 
answers; i . e . ,  t h e  average personnel  f o r  m a r -  
answer. r i e d  respondents 

i s  $9,362. 

See no te  @ . 
The average cost of 
marr ied personnel  
a t  grade l e v e l  1 
is $5,782. _____________-____------------------------------------------ 

VARIANCE A measure of how close t h e  See note  @ .  The 
answers are t o  t h e  mean. va r i ance  (.002) i s  

s m a l l  r e l a t i v e  t o  
t h e  mean ( 1 3 . 5 6 0 )  
so t h e r e  i s  almost 
no divergence i n  
t h i s  s u b s e t  of 
va lues .  
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S TAT1 S T I  C - DESCRIPTION EXAPIPLE 

STD DEV The s t a n d a r d  d e v i a t i o n  i s  a See n o t e  @ . 
measure of  how close t h e  The s t a n d a r d  devi- 
answers  are t o  t h e  mean a t i o n  (2.2054) i s  
answer.  T h i s  s t a t i s t i c  i s  i n  f a i r l y  s m a l l  rela- 
t h e  same u n i t s  as t h e  mean. t i v e  t o  t h e  mean 
STD DEV = *A RIANCE. (8.5798) so t h e r e  

i s  n o t  much d i s -  
p e r s i o n  of t h e  
v a l u e s  t o  MCOST. ............................................................ 

N The number of cases ana lyzed .  See n o t e  @ . 
T h i s  number does  n o t  i n c l u d e  There w e r e  1 , 0 6 2  
MISSING CASES (see i n t e r p r e t a -  r e s p o n d e n t s  i n  a l l .  
t i o n  below). 

See n o t e  @ . 
There a re  32 re- 
sponden t s  who are 
g r a d e  level 2 and 
are MARRIED. ............................................................ 

TOTAL The t o t a l  number of See n o t e  @ (bot- 
CASES r e s p o n s e s .  tom of page-).  

There w e r e  1 , 0 6 4  
r e s p o n s e s ,  b u t  n o t  
a l l  o f  t h e s e  w e r e  
ana lyzed .  ............................................................ 

MISSING The number of cases i n  which See n o t e  @ . 
CASES t h e r e  w e r e  answers  which w e r e  There w e r e  2 

n o t  ana lyzed .  These are r e s p o n d e n t s  whose 
d e s i g n a t e d  by t h e  programmer. answers  w e r e  d e l e t -  

ed. ............................................................ 
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The second fo rma t  of o u t p u t  i s  shown on page 13  of 
t h e  appendix.  The i n f o r m a t i o n  i n  t h i s  format  i s  i n t e r p r e t e d  
t h e  same as t h e  f i rs t  t y p e  o f  o u t p u t ,  o n l y  it i s  a r r a n g e d  i n  
a modi f ied  tree diagram r a t h e r  t h a n  i n  a table .  

The t h i r d  format  of o u t p u t  i s  r e q u e s t e d  by t h e  CROSS- 
BREAK f a c i l i t y  of BREAKDOWN. Pages 1 4  and 15 o f  t h e  appen- 
d i x  i l l u s t r a t e  t h i s  fo rma t .  Notice t h a t  t h e  s ta t i s t ics  
are p r i n t e d  i n  a t a b l e  l i k e  t h e  CROSSTABS format. Each c e l l  
of t h e  t a b l e  c o n t a i n s  MEAN, COUNT, SUM, and STD DEV (see 
n o t e  @ on page 1 4 ) .  The COUNT i s  t h e  number o f  r e sponses  
f a l l i n g  i n  t h e  ce l l ;  e .g .  on page 14), t h e r e  
a re  1 4 2  r e sponden t s  who are  v e r y  s a t i s f i e d  w i t h  t h e i r  j o b ' s  
u s e  o f  t h e i r  e x p e r i e n c e  and are t r a i n e d  f o r  t h e i r  current-  
job .  The o t h e r  s ta t i s t ics  are i n t e r p r e t e d  t h e  same as i n  
t h e  f i r s t  format .  Notice on page 15  t h a t ,  as w i t h  CROSSTABS, 
any combinat ion of  t h e  f o u r  s t a t i s t i c s  can be r e q u e s t e d  i n  
t h e  table .  T h i s  example g i v e s  on ly  t h e  MEAN and COUNT. The 
CROSSBREAK f a c i l i t y  can  on ly  be used w i t h  i n f o r m a t i o n  whose 
v a l u e s  are whole numbers. 

(see n o t e  @ 

I n  a d d i t i o n  t o  t h e  s t a t i s t i c s  a p p e a r i n g  i n  each  c e l l  
of  t h e  CROSSBREAK t a b l e s ,  s t a t i s t i c s  may be r e q u e s t e d  which 
w i l l  be p r i n t e d  benea th  t h e  tables .  These i n c l u d e  Chi s q u a r e ,  
Ph i  o r  C r a m e r ' s  V, cont ingency  c o e f f i c i e n t ,  Lambda, uncer-  
t a i n t y  c o e f f i c i e n t ,  K e n d a l l ' s  t a u  b ,  K e n d a l l ' s  t a u  c ,  G a m m a ,  
Somer 's  D ,  and E t a .  
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T-TEST 

This SPSS program generates statistics which compare 
either (1) two subdivisions of one unit of information or 
( 2 )  paired answers for two units of information. This pro- 
gram is used to test whether or not the means of the two 
groups are the same. Explanations for the two types of out- 
put follow. 

First, the example on page 16 of the appendix shows out- 
put for the comparison of two subdivisions of one unit of 
information. These two subdivisions are defined and the 
difference between their means is computed and evaluated. 
The program first assumes that the dispersion of the values 
for each subdivision is small, or that the values are close 
to the mean value. An F statistic, or test of significance, 
and its probability are computed. If the probability for 
F is low (i.e., on the order of 0.050 or lower), the assump- 
tion of equality of variances is rejected, and the reader 
should use the statistics under the heading SEPARATE VAIiIANCE 
ESTIMATE. If the probability of F is high use the section 
entitled POOLED VARIANCE ESTIMATE. Next, the assumption is 
made that the means or average values of the unit of infor- 
mation tested are equal for the two subdivisions. Then a 
T statistic, or test of significance of the assumption, is 
computed along with its probability. If the probability of 
the T value is low (again on the order of 0.050 or lower) 
then the assumption of equal means is rejected; i.e., the 
subdivisions have. significantly different means, so they 
are dissimilar. However, a high probability of the T value 
indicates that the subdivisions are very similar. 

For an illustration, refer to page 16 of the appendix. 
For this output, questionnaire responses from crew members 
on ships undergoing overhaul were used. (See CONDESCRIPTIVE 
for more details.) A subset of 1,062 responses was selected 
for analysis. The subdivisions of the data are defined 
(see note @ 1 .  Within the dashed lines, the test informa- 
tioa is shown by its coded name and description (see note 

In this case MCOST, COST OF PERSONNEL is tested. 
The following statistics are given for each subdivision. @ ) .  
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STATIS T I C  DE S.C R I  P T I ON EXAMPLE 

NUMBER OF The number of r e sponses  i n  
CASES each  group o r  s u b d i v i s i o n .  

See  n o t e  @ . 
There are 6 3 1  
answers  i n  Group 
1 and 4 3 1  answers  
i n  Group 2 .  

See  n o t e  @ . 

Group 1 i s  $ 7 , 7 0 3  
( t h e  numbers are 
i n  thousands  of  
d o l l a r s ) .  

............................................................ 
MEAN The sum of t h e  v a l u e s  d i v i d e d  

by t h e  number of v a l u e s ;  i . e . ,  Average COST OF 
t h e  ave rage  value.  PERSONNEL f o r  

--_--_------______-_-----------------------------------"----- 
STANDARD A measure of how close t h e  See n o t e  @ . 
DEVIATION answers  are t o  t h e  mean. The s t a n d a r d  de- 

v i a t i o n  f o r  Group 
2 i s  s m a l l  re la-  
t i v e  t o  t h e  mean 
so t h e r e  i s  lit- 
t l e  d i s p e r s i o n  o f  
t h e  v a l u e s .  

STANDARD A measure of t h e  accu racy  of See n o t e  @ . 
ERROR t h e  v a l u e  o f  t h e  mean. The m a n  f o r  Group 

1 i s  f a i r l y  accur -  
a t e  s i n c e  t h e  
s t a n d a r d  e r r o r  
( . 0 5 8 )  i s  s m a l l .  

-__--_------------------------------------------------.------ 
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I n  t h e  s e c t i o n  f o l l o w i n g  t h e  g e n e r a l  s t a t i s t i c s ,  t h e  
I t  h a s  a low proba-  F v a l u e  i s  computed (see n o t e  @ ) .  

b i l i t y  as shown ( 0 . 0 0 0 ) ;  t h e r e f o r e ,  t h e  v a r i a t i o n s  o f  v a l u e s  
from t h e  mean a re  s i g n i f i c a n t ,  so t h e  s e c t i o n  e n t i t l e d  SEPA- 
RATE VARIANCE ESTIMATE i.s used.  The T v a l u e  a l so  h a s  a l o w  
p r o b a b i l i t y  (see n o t e  @ 
d i v i s i o n s  are s i g n i f i c a n t l y  d i f f e r e n t  from one a n o t h e r .  

) which i n d i c a t e s  t h a t  t h e  sub- 

The example on page 1 7  of t h e  appendix shows t h e  second 
t y p e  of o u t p u t ,  comparing v a l u e s  o f  two d i f f e r e n t  u n i t s  o f  
i n f o r m a t i o n .  Th i s  d a t a  came from t h e  same 1 , 0 6 2  cases pre- 
v i o u s l y  mentioned. T h e s e  two u n i t s  o f  i n f o r m a t i o n  a r e  de- 
f i n e d  and s t a t i s t i c s  on each  group a r e  computed. Then t h e  
o u t p u t  gives s t a t i s t i c s  on t h e  d i f f e r e n c e  between t h e  means 
of t h e  two u n i t s  o f  i n f o r m a t i o n .  The program assumes t h a t  
t h e  d i f f e r e n c e  between means i s  z e r o .  F i n a l l y ,  a T s t a t i s -  
t i c ,  o r  t es t  of  s i g n i f i c a n c e ,  and i t s  p r o b a b i l i t y  are com- 
pu ted .  If  t h e  p r o b a b i l i t y  of T i s  low, t h e n  t h e  d i f f e r e n c e  
between means i s  g r e a t e r  t h a n  z e r o  and t h e  t w o  q roups  a re  
d i s s i m i l a r .  On t h e  o t h e r  hand, a h i g h  p r o b a b i l i t y  o f  T 
i n d i c a t e s  t h a t  t h e  d i f f e r e n c e  between means i s  v i r t u a l l y  
z e r o  and t h e  two g roups  are v e r y  s i m i l a r .  

For  an i l l u s t r a t i o n ,  refer  t o  page 1 7  of t h e  apnendix. 
@ ) by The two u n i t s  o f  i n f o r m a t i o n  a re  d e f i n e d  (see n o t e  

t h e i r  coded names and d e s c r i p t i o n s .  Once aga in ,  PVTMBBR OF 
CASES,  MEAN, STANDARD D E V I A T I O N ,  and STANDARD ERROR are 
g i v e n  (see p r e v i o u s  e x p l a n a t i o n  of  t h e s e  s t a t i s t i c s ) .  The 
n e x t  f i v e  co lumns .a re  i n t e r p r e t e d  as f o l l o w s .  Refer t o  
page 1 7  of  t h e  appendix  f o r  examples.  
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S TAT1 ST I C DESCRIPTION EXAMPLE 

(DIFFERENCE) The v a l u e  of t h e  d i f f e r e n c e  See n o t e  @ . 
MEAN between t h e  means o f  t h e  t w o  MEAN f o r  Q2 minus 

u n i t s  o f  i n f o r m a t i o n .  MEAN f o r  MCOST = 
1.6610 - 8.5791 = 
-6.9181. 

STANDARD Thi s  measures  how c l o s e l y  See n o t e  @ . 
DEVIATION t h e  d i f f e r e n c e s  between S tanda rd  d e v i a t i o n  

means f a l l  around t h e  i s  2.514 and i s  
ave rage  d i f f e r e n c e  be- s m a l l  r e la t ive  t o  
tween means. t h e  ave rage  

(-6.9181) so t h e r e  
i s  l i t t l e  d i s p e r -  
s i o n  of  v a l u e s .  

STANDARD T h i s  i n d i c a t e s  how accur-  See n o t e  @ . 
ERROR a t e  t h e  ave rage  d i f f e r e n c e  The s m a l l  s t a n d a r d  

i s .  error  ( . 0 7 7 )  i m -  
p l i e s  t h e  mean i s  
a c c u r a t e .  ............................................................ 

CORR. This  i s  an  i n d i c a t i o n  of  See n o t e  @ - 
t h e  r e l a t i o n s h i p  between The c o r r e l a t i o n  i s  
t h e  two u n i t s  o f  i n f o r -  - . 4 1 4  which i n d i -  
mat ion;  i t  i s  cal led a cates  t h a t  t h e  t w o  
c o r r e l a t i o n  c o e f f i c i e n t .  u n i t s  o f  informa- 
For a more d e t a i l e d  ex- t i o n  a re  s i g n i f i -  
p l a n a t i o n  of c o r r e l a t i o n ,  c a n t l y  r e l a t e d  as 
see t h e  c h a p t e r  on PEAR- shown by t h e  t w o -  
SON CORR. t a i l e d  p r o b a b i l i t y .  

T h i s  i s  a measure of t h e  

above c o r r e l a t i o n  c o e f f i -  i t y  i n d i c a t e s  t h a t  
c i e n t  from a random sample. t h i s  c o r r e l a t i o n  

............................................................ 
2-TAIL 
PROB. l i k e l i h o o d  of  g e t t i n g  t h e  The low P r o b a b i l -  

See n o t e  @ . 

i s  s i g n i f i c a n t .  
............................................................ 

I n  t h i s  example t h e  T v a l u e  h a s  a v e r y  low p r o b a b i l i t y  
(see n o t e  @ 
does  n o t  ecjxal z e r o  and t h e  two u n i t s  of i n f o r m a t i o n  form 
s i g n i f i c a n t l y  d i f f e r e n t  groups .  

) : t h e r e f o r e ,  t h e  d i f f e r e n c e  between means 
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PEARSON CORR 

T h i s  SPSS program g e n e r a t e s  s t a t i s t i c s  which  describe 
how w e l l  one  u n i t  o f  i n f o r m a t i o n  c a n  be  u s e d  t o  es t imate  
a n o t h e r  u n i t  of i n f o r m a t i o n .  These  s t a t i s t i c s  d e f i n e  a 
r e l a t i o n s h i p  known as t h e  c o r r e l a t i o n  be tween t w o  u n i t s  of 
i n f o r m a t i o n .  The PEARSON CORR program measures f l u c t u a t i o n s  
i n  t h e  two u n i t s  of i n f o r m a t i o n  t o  see i f  t h e r e  i s  any  
c o n s i s t e n c y  i n  t h e  c h a n g e s ,  f o r  example ,  w h e t h e r  pay  g r a d e  
increases as s a l a r y  i n c r e a s e s ;  w h e t h e r  age i n c r e a s e s  as 
s a l a r y  i n c r e a s e s ,  d e c r e a s e s ,  o r  r ema ins  unchanged;  and  
w h e t h e r  t u r n o v e r  ra tes  decrease as unemployment i n c r e a s e s .  
I t  i s  i m p o r t a n t  t o  remember t h a t  c o r r e l a t i o n s  i n d i c a t e  re- 
l a t i o n s h i p s  b u t  do n o t  i n d i c a t e  c a u s a l i t y .  F o r  example ,  age  
a n d  o c c u r r e n c e  o f  h e a r t  a t t a c k s  may be c o r r e l a t e d ;  however ,  
age i t s e l f  d o e s  n o t  cause t h e  h e a r t  a t t a c k .  

An example o f  t h e  o u t p u t  f rom PEARSON CORR i s  on page  
18  of t h e  append ix .  Once a g a i n ,  f o r  t h i s  page  o f  o u t p u t  
cases w e r e  s e l e c t e d  from t h e  q u e s t i o n n a i r e  d i s t r i b u t e d  t o  
c r e w s  on  s h i p s  u n d e r g o i n g  o v e r h a u l .  The coded  names and  
d e s c r i p t i o n s  o f  t h e  u n i t s  o f  i n f o r m a t i o n  b e i n q  compared 
are l is ted a t  t h e  t o p  and t o  t h e  l e f t  o f  t h e  s t a t i s t i c s .  
The t h r e e  numbers on page  18 of t h e  a p p e n d i x  are t h e  corre- 
l a t i o n  c o e f f i c i e n t ,  t h e  number of answers  a n a l y z e d ,  and 
t h e  s i g n i f i c a n c e  of t h e  c o r r e l a t i o n  c o e f f i c i e n t .  These a re  
e x p l a i n e d  i n  t h e  f o l l o w i n g  c h a r t  (see page  18  o f  t h e  appen-  
d i x  f o r  r e f e r e n c e s ) .  Note t h a t  t h e  bottom l i n e  on t h e  
p r i n t o u t  (see n o t e  @ on page  1 8 )  i s  a r e m i n d e r  o f  wha t  
t h e  numbers r e p r e s e n t .  
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STAT IS T I CS DESCRIPTION EXAMPLE 

Q1 The coded name of one of the See note 0 . 
units of information being Q1 represents pay 
compared. grade. 

__-_------_----_____---------------------------------------- 
MCOST The coded name of the other See note @ . 

unit of information being MCOST represents 
compared. salary. 

............................................................ 
Correlation This number is a measure of See note @ . 
Coefficient the strength of association r = . 9 7 0 9  indicates 

between two units of infor- that as Day grade 
mation and is usually rep- increases, salary 
resented as r. Numbers increases and the 
close to & 1.0 indicate two are very good 
strong relationships. Num- predictors of .one 
bers close to 0.0 indicate another. 
very weak or no relation- 
ships. Positive numbers 
indicate that as one unit 
of information increases or 
decreases, the other unit of 
information changes in the 
same direction. Negative 
numbers indicate that as one 
unit of information increases 
or decreases, the other unit 
of information changes in 
the opposite direction. 

____________-_-_____---------------------------------------- 
Number of This is the number of cases See note @ . 
Cases used in the analysis, usual- N = 1,063. 

ly denoted as N. This num- 
ber excludes cases which 
contained information that 
was declared "MISSING" or 
invalid by the programmer. 

__________-----____----------------------------------------- 
Significance This indicates the statis- See note @ . 
of r tical significance of the S = .001 in6.icates 

correlation coefficient, that the correla- 
usually denoted as S. Low tion coefficient 
numbers indicate high sig- is highly signifi- 
nificance. Acceptable sig- cant. 
nificance varies depending 
on the number of cases being 
analyzed. 

________-__--_-_____---------------------------------------- 
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